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Abstract; Rare earth metal can be chelated to target peptides by using bicyclic anhydride di-
ethylenetriamine-N, N, N, N, N"-pentaacetic acid dianhydride (DTPA dianhydride), which
can be used as tags and analyzed by matrix-assisted laser desorption/ionization-time of flight
MS (MALDI-TOF MS) for protein quantification. To further improve the labeling efficien-
cy, reaction temperature, pH value, time and the amount of metal tag were optimized in
this study. And for the first time, guanidiation was introduced to make the labeling only

take place at the N-terminal of the peptide, thus the selectivity was improved. The results
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showed that the guanidiation rate of all peptides from standard proteins exceeds 95% , and

guanidiation had little influence on the labeling. The results from seven standard proteins

showed that at least three peptides of each protein can be stably labeled, and can be used for

ideal tags for protein quantification. The interference of ion suppressive effect can be correc-

ted by standard curve, and this suppressive effect has no influence on protein quantification

before the ratio of two metal ions reached to 6. The improved strategy provides a technolo-

gy that can be used in protein quantification not only at the peptide level, but also at the

protein level.
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Fig. 1 The effect of temperature(a), pH(b), time(c) and mole ratio of metal ion to peptides(d) on chelation rate



286 31

100

IS
2
I
80 S 5
X ; —
> 6o} F
2 —_—
g 4or =N =
£ 2 8 95 28%% = 288 3 58
M = 2 #¢) wgTE & 58 %4 2
— —_— —_—— —_—— — — —_ o~ I [a\ W]
0 i = =il = = = — e = = ==
1 107 1 138 1 169 1200 1231 1262
m/z
2 (LRRASLG)
Fig. 2 The MS spectrum of chelate of rare earth metal ion with
peptide (LRRASLG) under the optimum condition
2.2 € N :pH 11. 0,
e 100 mmol « L71, 37
s DTPA C, 4 h, s
, e . , (pKa=12. 48) (pKa=10. 48)
’ S ’ ’
SR . O- K MALDI
LyS €~ ’ LyS €~ ’ 4,
(homoarginine) ,
42 u, O- € , 1763.79 1 820. 81 s
b N b b
3, , 4, ,
, K MALDI
S ’ ’ o
T
I|\TH2 C=NH
I
H,C HN
|
H,C H,C
| OCH - |
CH, N . _ow H,C +  CHOH
| H.N —C=NH | ‘
CH, ? CH,
N—doc |
T AT CH,
H | H |
0 —N—C—C—
H
A Bk R I
3

Fig.3 The reaction schematic diagram of guanidination
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Fig. 4 The MS spectrum of peptides from glyceraldehyde-3-phosphate dehydrogenase

before guanidination(a) and after guanidination(b)
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Table 1 The list of peptides from myoglobin after guanidination

YLEFISDAITHVLHSK 1 885. 88 1927.71 95.95%
GHHEAELKPLAQSHATK 1853.91 1 937. 66 98.49%
GLSDGEWQQVLNVWGK 1 815. 85 1 857. 60 98.59%

VEADIAGHGQEVLIR 1 606. 82 1 606. 58 —

HPGDFGADAQGAMTK 1502. 63 1544.43 99.07%

HGTVVLTALGGILK 1378.81 1420.62 98.77%

LFTGHPETLEK 1271.63 1 313. 46 100.00%

ALELFR 748.43 748. 31 —
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Table 2 The labeling results of partial peptides from seven standard proteins
after guanidination and chelation with rare earth metal Y
Y
YLEFISDAIIHVLHSK 1927.71 95.95% 2 388.19 72.66%
GHHEAELKPLAQSHATK 1 937.66 98.49% 2 398.95 83.81%
HGTVVLTALGGILK 1 420.62 98.77% 1 881.98 83.43%
NVPLYK 775.35 100.00% 1236.31 100. 00%
GVLHAVK 765.91 96. 86 % 1 226.41 100. 00%
AAGHDGK 697.70 98.02% 1 158.35 73.39%
AAAAEK 602. 64 99.03% 1 065. 40 100.00%
QYGFCK 787. 35 95. 26 % 1 248.62 76.80%
CNLLAEK 832.43 100. 00 % 1293.68 100. 00%
EVVDPTK 829.43 96.25% 1 290. 67 71.50%
QMEAESISSSEEIVPNSVEQK 2 363. 88 95.63% 2 824.26 86.36%
a- VNELSK 731. 40 100. 00 % 1 191.69 79.29%
FFVAPFPEVFGK 1426.58 100. 00 % 1 887.78 85.20%
FQSEEQQQTEDELQDK 2 023. 89 95.02% 2 484.89 72.76%
s VLPVPQK 822.42 96.32% 1 283.32 70.91%
EMPFPK 790. 30 100. 00 % 1251.41 79.24%
EAMAPK 688. 32 96.89% 1 149.58 76.07%
VIPELNGK 911. 35 100.00% 1372.53 85.57%
LVINGK 685. 56 97.26% 1 146. 45 74.62%
AAFNSGK 736.28 100. 00% 1 197.56 79.26%
TGQAPGFTYTDANKNK 1797. 26 100. 00% 2 257.81 82.66%
C MIFAGIK 821. 36 100. 00 % 1282.70 100. 00 %

GITWK 646. 56 98.26% 1107. 60 100.00%
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